| INTRODUCTION
In the most recent years, magnetic resonance imaging (MRI) has
showed promising values in MR-guided radiotherapy (MRgRT) for both brachytherapy and external beam treatments, Thanks to its distinct imaging ability for soft tissue contrast and target identification. 
2.A.1 | Equipment selection and site planning
Although only a few MRI-guided simulation and treatment systems are commercially available so far, the choice of equipment may be a complex process given the drastic differences in design between systems. To identify a system that is most appropriate requires sound MRI knowledge and a good understanding of the design tradeoffs associated with each system. MRI is a very complex equipment that also requires special site planning and installation considerations including magnetic and radiofrequency (RF) field shielding, data communication channels, and cryogen (e.g., liquid helium) venting in case of an MRI system quench. The MR physicist's knowledge and expertise places him/her in a unique position to liaise with manufacturers, constructors, and users to ensure cost effective purchasing and site planning.
2.A.2 | Quality assurance
A vigorous quality assurance (QA) program is essential for maintaining quality and equipment performance of an MRI system. MRI differs from conventional x-ray based imaging techniques in many ways: its mechanism for producing an image, the types of system imperfections and their impact on the image quality, and the physical and physiological interpretations based on which MRI contrast is generated. Due to these reasons, not all MRI system issues may be identified via routine QA tests. For example, because the geometric distortion of MRI images is not only dependent on the system hardware (e.g., gradient linearity, B 0 etc.) but also on the magnetic susceptibility and chemical shift effects of each particular patient, a routine phantom QA test would not be able to fully characterize the geometric fidelity of an MRI system. The medical physicist in charge of the QA/QC program needs to have a profound knowledge of MRI technology with an in-depth understanding of the magnet, gradient and RF coils, MR pulse sequences, and imaging software.
Physicist needs to not only master in QA measurements and their results' interpretation, but also understand the limitations of these instruments and procedures. Physicists should also have sufficient clinical experience to identify various issues associated with the MR system, to perform first line troubleshooting and maintenance, and to assist in service engineer to address these issues. An in-house MR physicist will be a valuable asset to meet the above requirements and to minimize the impact to clinical operation caused by system malfunctions.
2.A.3 | MR safety
As pointed out by early MRgRT users, 1 MR safety is one of the major challenges and concerns in incorporating MRI in radiation oncology, since most staffs are not yet accustomed to a working environment with magnetic fields. Many medical equipment and immobilization devices used in radiotherapy lack clear labels with regard to MR safety and compatibility. Proper MR safety training needs to be provided to all staffs including radiation oncologists, medical physicists, dosimetrists, therapists, and nurses, in order to ensure safety and protection of patients, staff, and general public.
Each institution needs to establish an adequate MR safety training
program. An in-house MRI physicist can play an important role in ensuring safety by providing safety training and consultation, developing safety policy and procedures, and overseeing day to day safe operation.
2.A.4 | Staff training and education
One of the strengths of MRI is its versatility in offering different types of tissue contrasts using various pulse sequences and image reconstruction algorithms. In addition, the image characteristics and common image artifacts associated with these pulse sequences are also highly variable. To achieve the full potential of MRI, knowledge and experiences in principles of MRI, different pulse sequences and image reconstruction algorithms, as well common types of image artifacts are highly desirable, which are usually not covered in the formal training of radiation therapists and therapeutic medical physi-
cists. An in-house MR physicist can provide necessary education and training to the RT staff.
Lastly and most importantly, the integration of MRI with RT requires development of special MRI applications with different focus from the diagnostic applications for which image quality is the most important metric. For MRgRT, additional imaging requirements and metrics such as geometric integrity need to be maintained to a higher standard than diagnostic MRI. In addition, imaging with immobilization devices can lead to degradation of image quality due to the increased distance from imaging coil to patient. Therefore, MR pulse sequences and imaging protocols used for diagnostic and staging purpose may not be directly applied to radiotherapy application.
Although manufacturers should take primary responsibility of the development of radiotherapy specific sequences and protocols, col- That is not to say that imaging specialists do not play a role in maximizing the effectiveness of these novel treatment devices. Integrating advanced MRI features into the clinical workflow is challenging and if done correctly can greatly benefit patients. Some of these advanced features consist of MRI treatment planning by incorporating electron density information from a CT scan, best utilization of daily setup MRIs for treatment guidance, potential treatment response evaluation from daily MRI acquisitions, and adaptive radiotherapy using deformation of planning contours to daily MRI scans.
The specific purpose of the imaging associated with these systems and the lack of customization mitigate the need for an in-house 
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